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Abstract 
 
This paper extends my previous research in this field by developing a model where the economic 
agents are no longer engaged in the same productive activity. In this paper I develop a model 
where individuals involved in a relationship use two modes of interaction, face-to-face 
interactions and electronic communications. Specifically the model tries to answer the following 
question: If there is improvement in electronic communications, under what conditions will more 
activities choose city locations?  
 
 
1.  Introduction 
 
n my recent research in this field I have originally develop a model where individuals involved in a 
relationship are allowed to use both modes of interaction
1
, face-to-face and electronic communications, 
Panayides (2001). In that model I assumed that better electronic communications do not increase the 
payoff from face-to-face interactions, and second, that more valuable face-to-face interactions do not increase the 
payoff from electronic communications. In an extended model both of these assumptions were relaxed, Panayides 
(2002). Both versions of the model showed that improvements in communications technology increases the time 
spent on electronic interactions, but the effect on face-to-face interactions is ambiguous. Specifically, improvements 
in communications technology increase the time spent on face-to-face interactions only if the two modes of 
interaction are complements. In this paper the economic agents are no longer engaged in the same productive 
activity as was assumed on the previous two version of the model. In particular, this paper develops an urban model 
where the following question is answered: If there is improvement in electronic communications, under what 
conditions will more productive activities choose city locations? The paper is organized as follows: Section two 
provides a quadratic function so that face-to-face interactions and electronic communications are substitutes, and 
section three such that face-to-face interactions and electronic communications are complements. Section four 
provides concluding remarks.    
 
2.  Model I: Face-to-face interactions and electronic communications are substitutes. 
 
In this section we construct an urban model using a quadratic function that is so constructed that face-to-
face interactions and electronic communications are substitutes. Under the assumption that cities facilitate face-to-
face interactions, the focus in this section is to examine the following: If there is improvement in electronic 
communications, under what conditions will more activities choose city locations? 
 
The urban model is constructed as follows. There are two workplaces, the city and the hinterland. In 
particular, city workers/residents must pay higher commuting and/or housing costs, while hinterland residents pay 
no commuting costs and may purchase the cheapest possible housing. These differences in commuting cost and rent 
                                                          
1 In Gaspar and Glaeser (1998) only one mode of interaction is allowed in the relationship. 
I 
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premiums for housing are denoted by HN, where N is the population of the city. As stated above, the other 
difference between the two locations is that, we assume that the city facilities face-to-face interactions, i.e., the 
fraction of face-to-face interactions that is productive is higher in the city than in the hinterland.  
 
Consider a representative agent involved in relationships with other agents. The relationships are conducted 
using both electronic communications and face-to-face contact. The payoff of the relationships depends on the time 
spent on electronic and face-to-face interactions. For a city resident the payoff and net payoff functions are given as 
follows, 
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while the payoff and net payoff for a hinterland resident are given as follows, 
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where: et  is the time spent on electronic communications, 
   ft   is the time spent on face-to-face communications, 
   b  is the fraction of face-to-face communication that is productive3, 
   ea  is the parameter that increases the productivity of electronic communications,  
   fa  is the parameter that increases the value of face-to-face interactions, 
    R denotes the agricultural rent. 
 
 The goal here is to find out under what conditions is the difference in the net payoffs with respect to 
ea positive. In other words, 
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The condition for (4) to be positive is that .he
c
e tt   However, this result will not hold because as shown in 
Panayides (2001) if the two modes of interaction are substitutes then ,0


b
te
 implying that improvements in 
electronic communications cause the city residents to spend less time in electronic interactions and hence the city to 
shrink. 
                                                          
2 c denotes the city and h the hinterland. 
3 The assumption that cities facilitate face-to-face interactions implies that bc > bh. 
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3.  Model II: Face-to-face interactions and electronic communications are complements 
 
 In this section we construct an urban model using a quadratic function that is so constructed that face-to-
face interactions and electronic communications are complements. For a city resident the payoff and net payoff 
functions are now given as follows, 
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while the payoff and net payoff for a hinterland resident are given as follows, 
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Differentiating the difference in the net payoffs with respect to ea  yields 
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We can see that equations (4) and (9) are the same. In contrast to (4), this result does hold. As shown in Panayides 
(2001), if the two modes of interaction are complements then ,0


b
te
 implying that improvements in electronic 
communications cause city residents to spend more time in electronic interactions and hence the city to grow. Thus, 
an improvement in electronic communications will yield a higher marginal payoff in the city if the city residents 
spend more time on electronic communications than the hinterland residents, which they do in case the modes of 
interaction are complements. This then implies that more activities will locate in the city, which causes the city to 
expand.      
 
4.  Conclusion 
 
 In this paper I have expanded my previous research that examines how the improvements in 
communications technology will affect the growth of cities. Specifically, I expanded the previous two versions of 
the model, found in Panayides (2001) and Panayides (2002), by no longer assuming that the economic agents are 
engaged in the same productive activity. In particular, this paper develops an urban model where the following 
question is answered: If there is improvement in electronic communications, under what conditions will more 
productive activities choose city locations?  The model is so constructed that the modes of interaction, face-to-face 
interactions and electronic communication, first are substitutes for one another and they are complements. The 
model shows that if the two modes of interaction are complements, improvements in electronic communications 
yield a higher payoff for city residents than the hinterland residents. This then implies that more activities will locate 
in the city, which causes the city to expand.  
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